A 6-year-old, neutered male ferret presented with weight loss. Radiography revealed an enlarged liver and other abdominal masses. The ferret was euthanized, and at necropsy, the stomach wall was thickened, mesenteric lymph nodes were enlarged, and the liver contained multifocal tan nodules. Histopathology confirmed lymphoma and granulomatous inflammation in all affected organs. Acid-fast bacilli were present in the lesions and were confirmed to be Mycobacterium avium by PCR.
<!?show "fnote_aff1"$^!"content-markup(./author-grp [1] /aff|./author-grp [1] /dept-list)> Lymphoma is a common disease of the ferret and most often affects spleen, liver, lymph nodes, kidneys, and lung. 2, 7 Ferrets are susceptible to a variety of different mycobacterial infections, and the most commonly reported infections are caused by Mycobacterium bovis and M. avium. 1, 5, 8, 12, 13 Mycobacterial infections typically are thought to result from eating contaminated feed. 1, 12 A 6-year-old, neutered male ferret presented to the veterinarian with weight loss. A complete blood cell count revealed a leukocytosis (20 3 10 3 /ml; normal, 5-10 3 10 3 /ml) of which lymphocytes comprised 75% of the cells (15 3 10 3 / ml; normal, 1.5-8 3 10 3 /ml). The ferret was anemic, with a red blood cell count of 4.75 3 10 6 /ml (normal, 8.3-10.2 3 10 6 /ml). Radiographs of the abdomen showed an enlarged liver and a mass in the left cranial abdomen, caudal and dorsal to the stomach. The spleen appeared to be wrapped around the mass but not enlarged. Based on a preliminary diagnosis of multicentric neoplasia, the ferret was euthanized.
At necropsy, the stomach wall was thickened to 2 mm, causing prominent folds on the mucosal surface. The liver contained multiple tan nodules of approximately 0.5-1 cm in diameter. Mesenteric lymph nodes were enlarged approximately twice normal size and were replaced by tan tissue, with no clear distinction between the cortex and the medulla.
Stomach, mesenteric lymph nodes, liver, kidney, and lung were examined microscopically. Within the stomach, mesenteric lymph nodes, and the liver was a mixture of neoplastic cells and granulomatous inflammation. Frequently, foci of neoplastic cells were intermixed with areas of granulomatous inflammation. The stomach had a transmural infiltrate of neoplastic lymphocytes and granulomatous inflammation that obliterated the normal architecture (Figs. 1, 2). Mesenteric lymph nodes were effaced by similar infiltrates of neoplastic lymphocytes and granulomatous inflammation. The liver had numerous foci of granulomatous inflammation and neoplastic lymphocytes. The granulomatous inflammation consisted of diffuse accumulations of macrophages, with abundant lightly eosinophilic cytoplasm. A Ziehl-Neelson stain revealed numerous acid-fast bacilli within the macrophages (Fig. 3) . A few small aggregates of macrophages were seen in the renal cortex and pelvis, and these cells contained many acid-fast bacilli. The lungs were normal, but the alveolar macrophages contained acid-fast bacilli.
The neoplastic cells within the stomach, mesenteric lymph nodes, and the liver were large round cells, 30-50 m in diameter, with marked anisocytosis, and a moderate amount of eosinophilic cytoplasm, with distinct cell borders. Nuclei were large, oval, and irregular, with prominent anisokaryosis and a moderate mitotic rate (1-3 mitotic figures/high power field). Few giant nuclei and multinucleated cells were seen. Nuclei had stippled chromatin or were vesicular and contained single or multiple small nucleoli. Mitotic figures were numerous. The neoplasm was diagnosed as a lymphoma and classified as a diffuse large cell type following the National Cancer Institute's working formulation for non-Hodgkins lymphomas. 11 A PCR test was performed on the formalin-fixed, paraffin-embedded tissue by using primers for IS6110 to identify M. tuberculosis complex species, 16S rRNA to identify M. avium species, and IS900 to identify M. avium subspecies paratuberculosis. The procedures were similar to those described previously. 10 The M. avium primers (59 AGAGTTTGATCCTGGCTCAG and 59 ACCAGAA-GACATGCGTCTTG) gave a positive test result, as evidenced by an appropriately sized amplification product after gel electrophoresis. PCR testing was negative for M. tuberculosis complex species and M. avium subspecies paratuberculosis.
The lymphoma in this ferret had a fairly typical organ distribution for this disease, except in the stomach, which was more involved than other organs. Infection with Helicobacter mustelae has been implicated as a cause of gastric lymphoma in the ferret, and this could explain the preferential involvement of the stomach. 3 However, no helicobacteria were detected with Steiner silver stain in this case. Lymphoma has been induced experimentally in ferrets by the feeding of cells or cell-free tissue-culture supernatant fluid from a ferret lymphoma. 4 Cultivated cells from the affected ferrets demonstrated reverse transcriptase activity and retrovirus-like particles, supporting a viral cause for lymphoma in ferrets. Examination for viruses was not done in this ferret.
Ferrets are susceptible to a number of mycobacterial infections, including M. avium, M. bovis, M. genavense, M. microti, and M. celatum. 8, 9, [12] [13] [14] Mycobacterium bovis is probably the most important cause of mycobacteriosis in ferrets, and ferrets appear to be less susceptible to M. avium than to M. bovis. 1 Ferrets are an important wildlife reservoir of M. bovis in New Zealand, and prevalence rates for tuberculosis in feral ferrets are as high as 32%. 9 Ferrets with tuberculosis have been implicated in the transmission of M. bovis to both man and domestic livestock. 1, 6 Histopathology can be helpful in differentiating M. avium from M. bovis in ferrets, but culture and/or PCR are needed for a definitive diagnosis.
The lesions caused by M. bovis in this ferret, and in a previous report, were characterized by sheets of macrophages filled with large numbers of acid-fast bacilli. 12 In contrast, the lesions caused by M. bovis are more variable and composed of discrete aggregates of epithelioid macrophages, with or without focal areas of necrosis, and the macrophages contained variable numbers of bacteria. 1, 9 Giant cells and foci of mineralization, which are common key histologic features of M. bovis in other species, were not observed in the ferret lesions. 9 The mycobacterial infection in this ferret was widely disseminated and found within stomach, mesenteric lymph nodes, liver, kidney, and lung. Infections concentrated within the gastrointestinal tract are suspected to be caused by oral ingestion of feed contaminated with Mycobacteria. 1, 12 Immunosuppression has been implicated as a cause of some mycobacterial infections in ferrets. 8 The lymphoma in this case could have caused immunosuppression, thus predisposing the ferret to mycobacterial infection.
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